The paper evaluates the potential consumers' response from the United Kingdom and Denmark to the introduction of certification for the sustainability and quality of seafood products. Broadly speaking, it was
Introduction
Traditionally, the focus of fisheries management has lain with supply-side measures and attempts to use these measures to promote responsible and sustainable fisheries management. Such measures have included the determination of total allowable catch, quotas and individual transferable quotas, licenses and technical conservation measures. They have also included international initiatives (UNCLOS, the Rio Declaration, UN
Agreement on Straddling Fish Stocks and Highly Migratory Fish Stocks, FAO Code of Conduct for
Responsible Fisheries, and the Common Fisheries Policy) as well as national policy measures. Over the past few decades, however, there has been a growing recognition that traditional supply-side measures have proven insufficient on their own to adequately address many of the management challenges facing fisheries management, particularly over-exploitation ( [1] [2] [3] ).
Reflecting this, both academics and fisheries management stakeholders started to look to the potential of complementary demand-side measures ( [1] [2] [3] [4] ), building on a growing body of literature exploring the market for seafood products ( [5] [6] [7] [8] [9] ), the determinants of the consumption of fish and shellfish ( [10] [11] [12] [13] [14] ) and the relationship between price, consumption and product attributes ( [15] [16] ).
One of the principal areas of research during the latter half of the 1990s targeted the eco-labelling of seafood products ( [17] [18] [19] [20] ). Traditionally there had been little differentiation among seafood products, such that consumers were largely unable to exercise choice as to the location and state of the fishery their seafood came from and how it was caught. Researchers were, therefore, interested in establishing whether product labelling could influence consumer choice and could be used, inter alia, to enlist consumer support for, and reward, desirable fisheries management and product processing practices. Within the policy arena, this interest was paralleled by the creation of the Marine Stewardship Council (MSC) in 1996 through a joint initiative between the World Wide Fund for Nature (WWF) and Unilever ( [21] ) following the collapse of the Grand Banks cod fishery that was once the largest fishery in the world. The MSC quickly set about spreading sustainability certification (and associated ecolabelling) to eligible fisheries around the world. In April 2013
the European Parliament registered support for the introduction of an EU-wide ecolabelling scheme for fish and aquaculture products 1 , requesting the Commission to submit a feasibility report on options for a Unionwide ecolabel scheme (for which a public consultation took place between April 2015 and July 2015).
It is now over 15 years since the creation of the Marine Stewardship Council and over 10 years since the first MSC certified products started to enter the retail market. Other certification schemes have also been developed covering seafood and its sustainability, as with Friend of the Sea, the KRAV label in Sweden, Icelandic Responsible Fisheries, and Naturland (Association for Organic Agriculture) in Germany, among others ( [22] [23] [24] [25] [26] )). Despite these efforts and the success in the introduction of seafood labels, some authors have recently debated about the credibility of labels and authority who issues these labels. For example [23] have evaluated the challenges in maintaining credibility, accessibility and evolution process of certification by organisations such MSC. The authors argued that MSC certification should adopt tiered system alongside already established metric based principle indicator system. Similarly, [25] also evaluated the credibility issue in tuna sustainability labelling by two certifier (MSC and Dolphin Safe). The authors concluded that the credibility of label is greatly helped by the authority of the standard setter. Interestingly, authority of the standard setter appears to be more important than credibility of the label. Some authors argued that that certification system perhaps does not adequately address the sustainability issue and broadly speaking standards appears to be less stringent.
It is, therefore, timely to review the answer to a key question: whether product labelling is having the desired effect of enlisting consumer support for and rewarding desirable fisheries practices and, is this effect as expected? This paper addresses this question by starting with expectations formation by a study undertaken in the United Kingdom and Denmark in 2000 that, inter alia, estimated consumers' preferences and willingness to pay for and the quantity demand of labelled seafood products using expressed preference methods. The 1999-2000 study i was undertaken before the first MSC certified products gained any real presence in the market place and was designed to establish whether consumers in the two case study countries were likely to buy more or pay a premium for sustainably labelled seafood products. The survey employed choice experiments [27] to determine relative preferences for quality and sustainability labelling alongside other product specific attributes. Quality labelling was included as a comparator as consumers from many countries exhibit limited skills and confidence in identifying the quality of seafood from visual cues ( [13, [28] [29] [30] [31] [32] ). With few, if any, explicit cues available to help them at the time, and reports in the media addressing the potential health concerns of certain seafood (e.g. farmed salmon ( [33] ) and the risks of pathogenic Vibrio spp. and viruses in shellfish and Listeria monocytogenes in lightly preserved fish products ( [34] )), consumers were also likely to express preferences for quality and safety assurances ( [30, [35] [36] [37] ). Here, we compare these fifteen year old consumer responses with a number of more recent studies, surveys and practices. As the EU wide ecolabelling initiative gains momentum, it is timely to review these studies to elucidate the indicated potential of labelling fish and other seafood products.
Using the 2000 consumer choice survey data in the UK and Denmark, it was evident that there was a marked preference among consumers for 'reassurance labelling' both in respect of quality and sustainability labelling and the other label formats incorporated within the study. It was also evident that there was likely to be marked inconsistency in the market take-up of quality and sustainably labelled fish and seafood products as they were introduced. The significance, scale and willingness to pay varied between fish products, labels and consumer groupings. When the results for the two targeted label formats were interacted with the respondents' key socio-economic factors, it became evident that different food expenditure groupings exhibited preferences for certain product-label combinations as did different age groups and gender, with significant national differences also evident. In the UK, the labels actually exerted a smaller influence than generational distinctions in eating habits, an observation also true of the Danish results in terms of age. In terms of the influence of food expenditure on choice; this was more marked in the UK than in Denmark.
However, when gender was analysed, there was less of a gender inspired difference in the UK than in Denmark.
The rest of the paper is comprised of five sections. Section two contains theoretical underpinning and specification of utility function and how discrete choice method is used to determine relative preferences for product attributes and to elicit willing to pay estimates. This section is further appended by brief summary of questionnaire design and delivery of survey. Section three contains empirical findings and the formation of expectations based on the analysis in term of what consumers revealed fifteen years ago, which is then followed by a section looking into what has actually transpired since 2000. The paper then concludes with a discussion and the presentation of conclusions and suggestions for future research on this issue.
Methodology
The application of self-explicated utility approaches (notably conjoint analysis) are not new to research characterising seafood markets, being used in 1980s and 1990s for salmon markets in the USA ( [38] [39] ) and Japan [40] and striped bass [41] . Since 2000, a significant number of studies have used this method to determine relative preferences and willingness to pay without any geographic limitation (see Table 1 for a selection of studies that have used this method since 2000 for the food products in particular).
[Insert Table 1 about here]
Theory of discrete choice method to determine relative preferences
To study consumer behaviour, one can present to an individual a set of alternatives with differing attributes from which they are asked to choose the most preferred alternative (i.e. a discrete choice scenario). Similarly, one can elicit from such individuals their socio-economic and demographic attributes. Depending upon whether the attributes of the alternatives or the attributes of the individual, or both, are expected to be important factors in explaining choice it is possible to model consumer behaviour. In this discrete choice scenario, a number of econometric models can potentially be used to explain the probability of the individual choosing the alternative i over j in accordance with the assumption that the individual reaps the greatest utility for alternative i over j. Discussion has focused in on both the generalized and conditional logit models, with the choice of probability models depending on the objective of the analysis. Where the objective is to analyse choice behaviour and the attributes of the alternatives are expected to be determining factors then the conditional logit is used, with choice treated as a function of the characteristics (attributes) of the alternatives in the choice set. Where the characteristics of the individuals are the most important factor in explaining choice behaviour then a generalised logit model is used, with choice being a function of the attributes of the individuals making the choice. Where choice is regarded as a function of both the attributes of the alternatives and the attributes of individuals then a mixed logit model is appropriate, as in this case.
In a discrete choice experiment, where an individual chooses among n alternatives in a choice set, jk is the probability of an individual j choosing alternative k, Xj represents the characteristics of individual j, and Zjk represents the characteristics of the kth alternative. For example, Xj may be the age of the individual j and
Zjk is labelled cod fillets. For the mixed logit model, which includes both the characteristics of the individuals and the alternatives, the choice probabilities are therefore:
where 1,…,m-1, and m,  0 are the alternative-specific coefficients (the coefficients attached to the socio-economic variables (i.e. fixed for individuals), with  the set of global coefficients (all the coefficients in the model). Of course, Xj which represents the characteristics of the individual would be dropped in the above framework where characteristics of the individuals are not assumed to have any impact on choice of attributes. This is the approach taken here.
Empirical model specification
Having outlined the basis of the general econometric specification of the utility models used in the paper, the discussion now turns to the empirical model. In the survey each respondent was presented with 5 cards
(1 practice card and 4 recorded), each card having 6 choice alternatives including none of these (i.e. none of the alternatives offered) and don't know. The choice alternatives were composed of 7 attributes, both those targeted by the study and others of equal legitimacy intended to minimise voting bias (see Table 2 ). Alongside the presence or absence of a quality or sustainability label were, therefore, price and five other attributes: a description of the seafood product form, its origin (whether produced domestically or abroad or caught by domestic fishermen or by foreign fishermen), whether it had been caught in the wild or farmed, who the certifier was if it was certified (governmental or non-governmental) and whether it was a manufacturer or store branded product. There were six seafood product forms chosen for the study, reflecting: their high market penetration within the United Kingdom and Denmark; their suitability for use by a revealed preference study also being undertaken; and to avoid zero answers due to product form rather than labelling ( Table 2 ). The other attributes included reflected trends underway in fish product labelling and the type of information that could be present on the packaging or in the marketing of a seafood product, hence simulating a potential real world scenario and increasing the predictive validity of the results.
Each of the above mentioned attributes had at least two levels, with product form having six levels/forms and the price attribute four levels (low, medium, high and very high). The latter were translated into monetary values at set percentages above and below the current average retail price for each of the products forms used. To evaluate consumers' responses to the various combinations of these attributes, an orthogonal main-effects design using a fractional factorial routine in SPSS generated 32 choice sets from the attributes, from which a block design utilising SAS created 8 blocks (choice sets) of 4 choice alternatives per block. These choice sets were transferred on to 8 cue cards, with each respondent being presented with 5 cue cards (as aforementioned).
The number of alternatives or choices presented to each respondent theoretically depends on the number of the coefficients to be estimated. However, there is evidence that certain numbers of choices can make respondents confused and undermine their interest. According to [55] , the use of 15 to 20 (or to 25) alternatives does not significantly affect the standard error of the parameters, however, other authors cite the optimal number to be presented at one time to be much lower. The block design and the number of cards to present were, therefore, selected to minimise this effect as well as to minimise non-responses (zeros), while providing, in combination with a random number chart, for each choice to be presented an equal number of times throughout the survey and the respondent to be presented with a choice set that mimics the purchase environment. For the analysis, two econometric specifications were estimated. Firstly, the seafood product forms were interacted with the two targeted labels and with price, the latter to obtain product form-specific prices. Note that the number of respondents who chose the uncertified product forms ultimately proved insufficient to analyse the uncertified product form in any depth. In the second model, the sustainability and quality labelled products and the individual demographic and socio-economic factors were interacted, reflecting that the choice of the product was likely to vary with the demographic and socioeconomic factors. The first model took the following form: 
where Vij denotes the individual's choice (0,1) of seafood product; type of product denotes the product form (i.e. fresh and chilled cod fillets, canned tuna etc.); sustainability and quality reflect the label; govt. and nongovt. refer to the certifier being governmental or not (if true equals 1); UK/Denmark denotes the origin of the seafood as being produced or caught domestically; abroad denotes the origin of the seafood as being produced or caught abroad; wild refers to the production method and equals 1 if the seafood had been caught in the wild instead of being farmed; and manufacturing brand draws the distinction between the products on branding and equals 1 if the product has a manufacturer's brand rather than a store brand. This model was extended to introduce the interaction terms between labelled products and socio-economic variables to form the second model. Both models were estimated using the conditional and mixed logit modelling framework.
Consumer theory predicts that as the price of a normal good rises, the probability of choosing that product reduces. The signs in the model for the product price coefficients were, therefore, expected to be negative.
It was also hypothesised that the respondents' would be concerned with the sustainability of seafood resource and the quality of the seafood products and as a consequence the probability of choice should, therefore, increase post-labelling. Heterogeneous consumer preferences for the labelled seafood products were also anticipated. For example, it was anticipated (on the basis of the literature) that not all age groups would prefer sustainability or quality labelled seafood products, or at least, not to the same extent.
As a final step, in accordance with the method proposed by [56] , marginal willingness to pay estimates were generated from the mains-effects model choice experiment model results using the implicit price formula for different seafood products labelled in terms of quality and sustainability. This marginal willingness to pay estimates was then compared with the current prices of this product to calculate % price premiums (reported later in the paper). This provided a qualification to market impact of the choices made by respondents.
The focus of this study was not solely on the respondents' willingness to pay. The potential effects of labelling also extend to changing consumers' willingness to buy. Consequently, additional survey elements and analysis were included to also address consumers' willingness to buy.
European expressed preference survey (1999-2000)
The study involved a survey delivered face-to-face to 2400 households in the year 2000, split equally between the UK and Denmark, representing 0.002% and 0.02% of the households in each country. A regionally stratified sample frame was used, reflecting population distribution, age of respondents, existence of dependent children and social class (United Kingdom) or household income (Denmark).
Following initial questions exploring the respondent's current seafood and food purchases (product forms, quantity, and expenditure), the survey presented a near event scenario (Figure 1 ), designed to elicit the choice they as consumers would make between labelled and unlabelled versions of seafood products if/when they encountered them in the supermarket or other retail outlet, and what quantity they would buy and at what price. Given the unfamiliarity of the labels, cue card based definitions were provided. Note that in formulating the scenario, definitions and explanations of the labels attention was given to presenting the material in a realistic format in the absence of label familiarity, combining brevity with the clarity ( [57] [58] [59] [60] .
[Insert Figure 1 about here]
Once the scenario was introduced, the respondents were presented with the choice experiment question. In the questionnaire six seafood products were targeted, reflecting market share, cross-country comparability, and diversity of processed form and meal context - Five cards each containing 3 variants of one of the seafood products were presented to respondents, representing the choice consumers could have in front of them when they go shopping in the future (see Figure 2 for an example of choice card). Variant/Product A was labelled 'certified as coming from a sustainably managed fishery', variant/Product B was labelled 'certified as of high quality', and Product C by default was 'not certified'. The respondent was asked to identify which one of these products, if any, they would most likely buy when shopping, how much they would be willing to pay given the current average price, how much they would be willing to buy in a shopping trip (using the respondent's preferred measure of choice), and how often they would buy it. The responses were subsequently normalised in terms of price (£) per 200 grams (taken as a meal portion), prior to analysis.
[Insert Figure 2 about here]
In the choice experiment question, to mimic the purchasing environment closely, other attributes and their definitions were also provided (e.g. brand, origin) alongside the target attributes. The aim was to avoid unduly focusing attention on the target attributes. The attributes used in the product descriptions were identified and selected on the basis of existing knowledge, a review of consumers' attitudes towards food and fish products (including focus group sessions) and existing product differentiation.
[Insert Table 2 about here]
As shown in Table 2 , the experimental design had seven attributes of at least two levels each, generating 1,728 potential combinations. As aforementioned, an orthogonal block design reduced the number requiring testing to 8 blocks of 4 choice alternatives each, hereafter referred to as choice sets and transferred on to 8 cue cards. Each respondent was provided definitions of the labels given on a cue card and presented with a trial card followed by four of the eight cards, each containing four products and a "none" option ( Figure 1 ).
They were asked which product on each card they would choose. Their choice was reflected through binary recording of positive or negative choice (1 and 0, respectively). The questionnaires concluded with questions used for validity testing and for detailed analysis of the results by key socio-economic characteristics.
Empirical results
The empirical analysis of revealed consumers' preferences was comprised of two parts. Firstly simple descriptive analysis looked at the potential impact of labelling on frequency and quantity purchased each week of fish and other seafood products. The second part comprised of the estimation of choice/utility function and price premiums by a conditional logit maximum likelihood technique using choice experiment data. A further detailed analysis using three way interactions (consumer's age, gender and economic status measured by weekly food expenditures were interacted with fish type and label (quality/sustainability) interactions) was performed to analyse the heterogeneity in the choice of labelled seafood products.
Consumers response fifteen years ago?
From the descriptive analysis, one of the interesting observations was the percentage of respondents' who prior to the survey did not buy a particular seafood product stated that they would do so if the labelling schemes were introduced. For the UK, the largest percentage increase in the number of respondents who stated that they would be likely to start buying one of the product forms after labelling was observed for sustainably labelled salmon steaks at 23% (see Table 3 ). Similarly, all the other sustainably labelled product forms attracted increased numbers of purchasers, with between 7% and 16% of previous non-consumers being willing to buy the sustainably labelled variants. Apart from smoked haddock, it was the sustainably labelled versions (rather than quality labelled versions) of each product form that attracted the greatest number of new consumers. For Denmark, the percentage of respondents who stated that they would buy a particular product form after labelling who had not bought the product form previously were much lower, accounting for between 0% and 2.6%. Sustainability labelling attracted no additional customers for frozen shrimp, but did convert 0.9%-1.2% of previous non-consumers to buy the other product forms. The largest increase due to labelling, however, was registered for one of the quality labelled products, frozen breaded plaice fillets (2.6%).
[Insert Table 3 about here]
Next, by multiplying consumers' stated intensions as to the frequency and quantities of the products they would purchase post labelling, mean average household weekly quantities were calculated for the two countries from the survey responses, revealing a positive change also in consumers' willingness to buy postlabelling when compared with the household weekly quantities registered by the same respondents early on in the questionnaire (pertaining to their current purchasing behaviour). The respondents were then grouped according to their choice of the sustainably or quality labelled product, and means and percentage changes calculated for each group. Differences in current and future buying quantities for each type of seafood product were tested using pairwise t-tests.
With the introduction of the sustainability label to the United Kingdom, willingness to buy increased for all product forms except smoked haddock and fish fingers ( Table 4 ). The largest increases were for salmon steaks (42%) and frozen prawns (33%) followed by cod fillets (16%), and canned tuna (10%). For the quality label, the respondents' demonstrated an increase in their willingness to buy fish fingers, smoked haddock, and frozen prawns, but not cod fillets, salmon steaks and canned tuna, which Exhibited no statistically significant change (Table 4 ).
In the Danish survey, the introduction of sustainability labelling was accompanied with an increased willingness to buy quantities for all product forms, with the largest increases for frozen breaded plaice fillets (46%), fresh and chilled salmon steaks (34%) and canned mackerel in tomato sauce (33%). The smallest increases were recorded as 15% for shrimp and 16% for smoked salmon. All of these increases proved to be statistically significant except for cod fillets. Similarly, quality labelling also gave rise to an increased willingness to buy across the board, with statistically significant quantity increases for fresh and chilled cod fillets (25%), canned mackerel in tomato (28%), fresh and chilled salmon steaks (19%) and shrimp (21%).
[Insert Table 4 about here]
To add further statistical rigour in part two of the analysis, we estimated conditional and mixed logit models using the choice experiment responses. Two such models were estimated: one with and one without individual demographic and socioeconomic characteristics. A conditional logit model ( [61, 27] ) models expected utilities in terms of attributes of the alternatives (rather than characteristics of the individuals as in the usual multinomial logit model). In the mixed logit model, on the other hand, characteristics of the alternatives and individuals are both modelled simultaneously. Both these logit models produce vectors of regression coefficients (marginal utilities). These marginal utilities are the impact of a variable on the choice probabilities derived from the difference of its values across the alternatives. These marginal utilities are subsequently used to derive marginal willingness to pay. Estimates are then compared against current prices to calculate price premiums in response to choosing a particular product/label combination. Table 5 presents the marginal utilities for the conditional logit model. For the United Kingdom, when the six product forms were interacted with the two proposed labels (sustainability and quality), it was evident that certified seafood products, either in terms of "sustainability" or "quality", had a positive influence on the probability of choice. This result, however, was subject to one exception, that of fish fingers certified for quality. Fish fingers are a low value product and UK consumers may have perceived that the quality label would make this product too expensive. Note however that certification was not alone in generating a positive influence. Another form of product differentiation demonstrating potential in engendering an increase in the likelihood of product choice was the distinction of wild caught fish versus farmed fish.
Interestingly, both a foreign origin and a non-government certifier attracted a negative response from the UK survey respondents.
The estimates at the bottom of Table 5 show the UK respondents' marginal willingness to pay for labelling alongside the current average price for each product form. The figures in brackets are the statistically significant price premiums. We do not report premiums for those product form-label combinations where the marginal utility of the price or of the label was not significant. The only significant premiums were registered for sustainably labelled smoked haddock and both quality and sustainably labelled fresh and chilled salmon steaks and frozen prawns, with only the premiums for quality labelled frozen prawns and sustainably labelled salmon steaks being positive. The largest premium recorded was that for sustainably labelled salmon steaks.
[Insert Table 5 about here]
Looking at the Danish consumers' responses, it is evident from Table 5 that the certification of the product forms, either in terms of "sustainability" or "quality", also had a positive influence on the probability of choice. Again there was one exception to this observation that of canned mackerel in tomato sauce, for which the certification for quality reduced the likelihood of the product form being chosen. Canned mackerel, like fish fingers in the UK, is a low value product and Danish consumers may have perceived that the quality label would make this product too expensive. As in the UK, sustainability and quality certification
were not the only forms of product differentiation that demonstrated the potential to increase the likelihood of a product form being chosen, another being the distinction of wild caught fish over farmed fish. However contrary to the UK survey results, a domestic origin to the fish or seafood generated a negative but statistically insignificant influence on product choice. The other difference in Danish consumers' preferences over the UK results was for a non-governmental certifier, over a governmental certifier.
When the Danish marginal willingness to pay estimates from the choice experiment survey for the two label formats were determined relative to the current average price, six product form-label combinations proved statistically significant. Of the quality labelled product forms, the price premiums for the two fresh and chilled product forms (cod fillets and salmon steaks) proved significant and positive. The results for these same two product forms when sustainably labelled also proved statistically significant and positive. In contrast to the negative premiums registered for some of the product forms in the UK, the two other sustainably labelled versions registering statistically significant premiums in Denmark (smoked salmon and canned mackerel) also registered positive premiums: a clean sweep. The latter received the largest premium (141%), while the rest received premiums between 22% and 39%, with fresh and chilled salmon steaks getting the second largest premium at 62%. Table 6 contains estimates of the mixed logit model where the product forms and two targeted label formats (sustainability and quality) were further interacted with the respondents' key socio-economic factors in order to gain some understanding of heterogeneity in the choice of labelled products. Starting with the United Kingdom's estimates, it became evident that there was a marked heterogeneity among different socioeconomic and demographic groups. These relationships, or their significance, were not universal across all groups. In the subsequent discussion, we mainly focus on those relationships that proved statistically significant. When the results for the quality and sustainability labels were interacted with the average weekly household food expenditures categories, the estimates in Table 6 show that the bottom food expenditure group (<£50) were less likely to choose smoked haddock and canned tuna with a quality label than the top food expenditure group (£100+). Canned tuna when sustainably labelled was also less likely to be chosen by the middle food expenditure group (£50-99) than by the highest weekly food expenditure group.
When the age of the respondent was interacted with the labels, there were also marked differences, although the results for most of the product forms met expectations for the consumption patterns of the different age groups for fish products, irrespective of the presence or absence of a label. Younger respondents were, on average, less likely to choose quality or sustainably labelled smoked haddock, fresh and chilled cod fillets and salmon steaks, and quality labelled frozen prawns than the oldest category of respondents (55+).
However, they were more likely to choose quality and sustainably labelled fish fingers than the oldest respondents. Respondents aged 35 to 54 years were also less likely to choose quality labelled frozen prawns, fresh and chilled cod fillets, and fresh and chilled salmon steaks than the oldest respondents, along with sustainably labelled salmon steaks and smoked haddock. They were also more likely to choose quality and sustainably labelled fish fingers than the oldest group. In terms of gender, the analysis revealed that females were more likely to buy fresh and chilled salmon steaks labelled for both quality and sustainability than males, while, for smoked haddock, canned tuna and frozen prawn, they were more likely (in comparison to males) to choose only the sustainably labelled version. Interestingly, there were no other significant differences in the choice behaviour of the two sexes in this respect.
[Insert Table 6 about here]
Similarly, when the results for the two targeted label formats (sustainability and quality) were further interacted with the respondents' key socio-economic factors of Danish consumers, it became evident that, as with the United Kingdom, these relationships or their significance were not universal across all socioeconomic and demographic groupings. The interaction of sustainability and quality labels with the age of respondents produced limited statistically significant coefficients. Notable among the findings were the younger group being more likely to choose quality labelled mackerel than the oldest age group, while the middle-aged respondents were more likely to choose shrimp with a quality label than the oldest age group.
In terms of the influence of food expenditure on choice, the differences in label choices were less marked in Denmark than in the UK. The significant results in Denmark registered for a quality label on the 'budget' product incorporated in the study, canned mackerel in tomato sauce, and for a sustainability label on two products with prominent resource issues: cod and shrimps.
There was more of a gender inspired difference in Denmark than in the UK. With the exception of shrimp, Danish women were more likely to choose the labelled versions of all product forms than Danish men, while in the UK this was limited to only four of the label-product combinations. This was obviously a far more consistent trend than exhibited for the United Kingdom. There could be several factors acting to generate such variation, among them preferences for and end use of different products, perceptions of products as 'premium' or 'budget' and the purchasing and socio-economic characteristics of consumers, but there was also evidence of a lack of knowledge of, or concern for, the issues surrounding particular fisheries and aquaculture operations, particularly amongst UK consumers. The latter offered an informational and educational challenge for fisheries stakeholders.
It is evident that there was a marked preference among consumers for 'reassurance labelling'. In particular, both sets of consumers preferred the presence of quality and sustainability certification and labelling, with UK consumers prepared to pay a premium for certain specific label-product combinations, while Danish consumers matched their choices with a more general willingness to pay for them. However, the significance, scale and willingness to pay evidently varies between products, labels and consumer groupings, which obviously has implications for the adoption of certification as a means of rewarding fisheries for sustainable fishing practices. Notably, labelling may not necessarily engender the positive premiums likely to be required to offset the costs of certification and ensuring compliance therewith, as demonstrated by sustainably labelled frozen prawns in the UK. Even in 2000 it was evident that there was likely to be a marked heterogeneity to the market uptake of quality and sustainably labelled fish and seafood products as they were introduced. The organisations promoting such labelling in the interests of supporting and encouraging improvements in the management of marine fisheries had a challenge on their hands. This challenge not only lay with the practical and legitimacy issues involved in certifying marine fisheries but also with targeting consumers effectively.
Findings to take forward and the expectations
From the overall results above, despite a significant heterogeneity among different consumer groups, one would predict that for a wide variety of seafood products sustainability and quality certification and labelling would result in an increase in consumer demand irrespective of country. However, these findings show that price premiums were likely to be uncertain. For the UK, quality labelled fresh and chilled salmon steaks and sustainably labelled smoked haddock and frozen prawns attracted negative premiums as recorded by the choice experiment analysis. Consumers were however, willing to pay positive price premiums on sustainably labelled salmon steaks and quality labelled frozen prawns. For Denmark positive premium applied to fresh and chilled cod fillets and salmon steaks (both labels) and sustainably labelled smoked salmon and canned mackerel.
The early and enthusiastic take-up of Marine Stewardship Council certified products by the retail sector would indicate an awareness of the potential consumer support for sustainability labelled fish and seafood products [62] , and more recent consumer surveys have revealed positive responses to sustainability-type labelled seafood. In a consumer survey undertaken in the United Kingdom, Germany and Spain by the Seafood Choices Alliance [63] , 95% of respondents wanted more information on how to purchase sustainable seafood and avoid seafood harmful to the environment, and 85% indicated that they would be more likely to buy seafood labelled as environmentally responsible versus non-ecolabeled seafood. Further afield, the Gulf of Maine Research Institute [64] in Portland, Maine, USA, also found that approximately 75% of respondents in their consumer seafood survey were very or somewhat likely to purchase more seafood if they knew that it was sustainably harvested. More recently, three surveys in two different regions in the UK (Glasgow and London) targeting three different species (salmon, Alaska pollock and haddock), revealed that consumers exhibit a marked preference for and are willing to pay a premium for products carrying the Marine Stewardship Council label (with an average premium of 13.1% for salmon, and the other species of a similar magnitude) ( [65] [66] [67] ).
However by referencing back to the results of the 2000 survey, it has to be noted that willingness to pay and buy is inconsistent across product forms. Variation is evident between different product forms, the meal context and market niche of the product, and also the socio-economic and attitudinal characteristics of the consumer, including nationality. Therefore, are the expected benefits and the rewards for sustainable fishing practices guaranteed?
A (more than) decade or so on
Since (Table 7) . A greater number of certified fisheries, however, reported increased sales opportunities. For fisheries not already operating at full capacity, opportunities to increase sale volumes were described as: [Insert Table 7 about here]
Several of the fisheries also believed that MSC certification had also been instrumental in maintaining existing markets, albeit with different levels of confidence in the link with MSC certification. It is, however, marked that only a proportion of the fisheries experienced such opportunities or particular variants thereof. Many of the benefits recorded were noted as indirect or of an environmental or social nature (Table 8) [Insert Table 8 about here]
It is interesting to note that some of these benefits are confirmed in a more recent publication by the Marine Stewardship Council, "Fishers' Stories" [70] , which examines a small sample of MSC certified fisheries. identifying a price premium (5-10%, depending on available supply).
To bring the "Net Benefits: The First Ten Years of MSC Certified Sustainable Fisheries" [68] report up to date, and to specifically target the extent to which MSC certified fisheries are being financially rewarded for their sustainable management, in the early summer of 2013 an exploratory questionnaire survey was undertaken under the auspices of the University of Portsmouth. Following standards for questionnaire design, piloting, distribution and follow-up, the survey was delivered globally via email to fisheries identified through the MSC's website, with returns received from 22 fisheries. In addition to socio-economic questions included for analytical and validity testing purposes, the questionnaire addressed the financial impacts of certification (notably the effect on prices, sales volumes, market opportunities, profit margins and the time taken for certification to generate any observed changes) and the experiences and attitudes of the respondents following participation in the MSC programme (including intentions to remain within or promote the programme and the perceived effects of certification on the sustainability of the fishery). The respondents were also given the opportunity to expand and elaborate on their answers, providing further insight and a rich body of information.
From the results of the survey (Table 9 , Question I), it is evident that the majority of the respondents (67%) regarded the Marine Stewardship Council programme as having been beneficial to their fisheries. However, it should be noted that a surprising number (24%) claimed the opposite. Some of the benefits cited in response to the invitation to elaborate included: increased global awareness of their product and fishery arising through the MSC; expansion of the market base to customers who only sourced MSC certified products; provision of a mechanism to address management issues and improve the running of the fishery;
and provision of a mechanism to prove the sustainability of the fishery. Several fisheries also presented figures demonstrating benefits in terms of sales and turnover (see below). However, not all respondents elaborated and not all comments were positive. One of the less positive responses suggested that certification had not been very beneficial for them because they already fished sustainably, as required by law.
[Insert Table 9 about here]
In terms of the quantification of the benefits (Table 9 , Questions II-IV), the vast majority of respondents attributed no change in price, sales or profit to Marine Stewardship Council certification (68%, 82% and 77%, respectively). When the effect on the price the fishery receives for its catches and sales are looked at individually, as with the previous MSC commissioned survey in 2009, the number of fisheries that have experienced such benefits is again limited. 23% of respondents attributed an increase in product prices to the MSC, with premiums varying between 0% and 20%, and 9% of respondents attributed an increase in sales and profits to the initiative. As noted, several fisheries provided evidence of gains in sales and turnover, while another fishery cited that while there had been "no change yet ... [they did] expect to have some increases in sales in the future" and a further one commented that "without the certification, the price and landings would be likely to be 25% less". In terms of profits, possibly explaining the reduced level of increase over those given for price and sales, one respondent highlighted that while "there was an increase in price and sales... MSC costs are expensive and therefore no increase in overall financial gains". It is worth noting that similar comments were made in response to other questions in the survey.
Looking at the responses to Question V it is evident that while small numbers of fisheries experienced an effect on prices, sales or profits when looked at individually, the number of fisheries that experienced one form or other of these benefits was larger (8 out of 17 respondents, 47%), albeit still less than half.
In terms of the other focus of Question V -how long it took for certification to start having an effect on price, sales or profit -of those that noted an effect, 56% saw an effect within 6 months of certification and another 33% between 10 and 18 months of certification. The effects, however, were noted as staggered with customer awareness growing over time. One respondent made the observation that supermarkets were more aware of certification and certified products than certain other customer groups. Another comment raised the point that in certain fisheries sales were at full capacity prior to certification, so there was little room for gains in this respect.
Despite the number that felt that the programme had not been beneficial in terms of financial returns to the fishery, when explicitly asked whether they were in favour of MSC certification, 86% of the respondents indicated that they were in favour, and none registered a negative response. The explanations behind this endorsement lie with the observations made by respondents that: "the MSC are good as a marketing tool and good for bringing fishermen, processors and regulators together to understand more about the fishery";
"it is a credible programme, addresses many of the issues and concerns about the oceans productivity"; and "one cannot be not in favour of" the greater good of the MSC, i.e. the preservation of fish stocks and fisheries on a global scale. The benefits are, therefore, viewed as broader than purely generating a financial reward for the adoption of desirable fishing practices. The comments were not wholly uncritical though.
Matching some of the criticisms in the literature (23, (71) (72) 73 ii , 74-75 iii ), one respondent highlighted the inconsistencies in the rigour of the certification process among fisheries and stressed that the MSC needs to ensure that its credibility is "maintained and not hijacked". Another respondent stated that while their organisation was in favour of the MSC certification it did not believe that the MSC is entirely independent, being influenced unduly by green NGO's.
The responses to Question VII, asking whether the fishery was likely to continue to hold MSC certification for the foreseeable future, also consolidated the dominant positive stance towards the scheme above mentioned, with 82% indicating that they were likely to. Only 14% of the fisheries held the opposing view, although the reasoning behind these responses is unclear. The associated comments highlighted that for some of the fisheries the decision would be determined by future costs, funds, the actions of larger fisheries and changes in fisheries policy. 64% of the respondents stated that they would also promote MSC certification to other eligible fisheries (Question VIII), although it was acknowledged that the MSC scheme
was not suited to all fisheries, with some too small to absorb the cost of certification.
It is evident from this recent exploratory survey and the previous Marine Stewardship Council survey in 2009
that while there is widespread support for MSC certification among participating fisheries, the supply side benefits being experienced by MSC certified fisheries are far from universal or homogeneous, with only a proportion experiencing price premiums and enhanced sales.
Discussion and conclusions
With the European Parliament in April 2013 registering support for the introduction of an EU wide ecolabelling scheme for fish products and a feasibility study underway currently, it is timely to evaluate the effects of such schemes. Here, the findings of research separated by more than a decade were compared to evaluate whether fish product certification and labelling is actually doing what was expected, namely rewarding fisheries for sustainable environmental practices and thereby encouraging those practices.
Drawing from the study undertaken in the UK in the year 2000 and the more recent studies reported, one would have predicted that, for a wide variety of seafood products sustainability certification and labelling would attract price premiums and higher sales, resulting in enhanced returns and financial rewards for the certified fisheries behind those products. The findings of the choice experiment survey also revealed that in a global market place variation is likely in the consumers' response to different product forms, the meal context and market niche of the product, and in response to the socio-economic and attitudinal characteristics of the consumer, including nationality. This variation, one would expect to be reflected back through the supply chain to reveal differing returns and rewards for the fisheries concerned. This has certainly been found in the review we performed in this paper.
With reference to the findings over a decade later, by examining the benefits experienced by fisheries certified under the Marine Stewardship Council scheme, variation among fisheries is marked, with only a limited number of fisheries recording price premiums and enhanced market opportunities, while other fisheries cite the avoidance of a decline in their market and more indirect and environmental or social benefits. The numbers of fisheries identifying a price premium are relatively small in number, and are of a similar order of magnitude to the premiums estimated in the surveys in 2000. The reasons for this are potentially broad and cannot be conclusively determined within the scope of this analysis, but are potentially influenced by consumer purchasing behaviour, retail pricing strategies and supply chain factors ( [67, 76] ). One factor several of the fisheries drew attention to, however, was the relative lack of power they exercise over the market price their product attracts on first sale given their relatively small size. When the effect on the financial bottom line (profits), is considered it is evident that even where price premiums and increased sales opportunities are experienced, a net financial benefit to the fishery is far from guaranteed. As several respondents highlighted during the survey, "... MSC costs are expensive and therefore
[there is] no increase in overall financial gains". Potential revenue gains are offset by the costs of certification, supplemented by the cost of pre-assessments and annual audits, the cost of implementing the improvements to fisheries management and monitoring required as a condition of certification, and annual licence fees and levies iv , as also reported by [76] [77] [78] . Given this, and other potential factors on performance [79] , it would appear that sustainability certification is not financially rewarding fisheries for sustainable fisheries practices to the extent anticipated in 2000 or hoped for either by the fisheries themselves or the advocates of the certification schemes. However, it is evident from the 2009 and 2013 surveys and complementary studies (e.g. [80] ) that benefits are being experienced by the certified fisheries, albeit more broadly defined and environmental, social and psychological in nature rather than financial.
In terms of whether the above outcomes match expectations -it is evident that some fisheries have experienced premiums and sales increases consistent with the findings of the survey in 2000. It is also evident that subsequent surveys have similarly demonstrated a strong sustainability vector in consumer preferences for MSC certified seafood products. However, there are a wide range of factors acting throughout the supply chain to determine whether consumer preferences and demand are translated into financial rewards for the fishery. The rewards are not guaranteed, given: the potential differences in consumer preferences and revealed demand between products and markets and over time in the light of other influences (e.g. the recession and the price of substitute products ( [76, [81] [82] )), and consumer motivation and understanding [83] ; the influence of retail pricing strategies [67] and supply chain factors; the time and financial cost of the certification process and delivering certified products to market; the certification program not being designed to effectively manage all types of fisheries [84] ; the growing number of participating fisheries and the resultant growth in MSC differentiated products on the market; the time-scales over which benefits from changes to fisheries management practices, monitoring and research are likely to be expected; and the lack of capacity for expansion within a fishery to take up opportunities. It is certainly evident from this paper and other studies on the topic that the benefits to European fisheries from the introduction of an EU wide ecolabelling scheme for fish products cannot be assumed in either form or extent, despite consumer preferences [76] . Very soon two new labels will be introduced to the United Kingdom [Danish] market for fish and seafood products:
 "The product is of high quality"
 "The seafood comes from a sustainably managed fishery"
The fish and seafood products that people buy could have one or other of these labels or be unlabelled.
Definitions presented:
'Certified as of high quality: This label means that the quality of the fish has been assessed and the safety, freshness, taste and appearance of the fish has been shown to be of a high standard'.
'Certified as coming from a sustainably managed fishery: This label means that the fish comes from a source that has been assessed and shown to be "sustainably managed", such that- Notes: *** = significant at 1% level of significance, ** = significant at 5 % level of significance, * = significant at 10% level of significance. 
